When does the lung die? I. Histochemical evidence of pulmonary viability after "death".
An inadequate number of lung donors for transplantation results in the death of many potential lung recipients awaiting a transplant. Canine experiments in our laboratory have shown effective gas exchange in lungs transplanted from cadaver donors (lungs retrieved after circulatory arrest). The time course of pulmonary cell death after circulatory arrest is unknown. To address this question, we used trypan blue dye exclusion to quantitate lung cell death at postmortem intervals in rats. One hundred ninety Sprague-Dawley rats were killed and separated into four groups: (1) control (n = 10); (2) nonventilated group (n = 60); (3) oxygen-ventilated group (n = 80); and (4) nitrogen-ventilated group (n = 40). At intervals after the animals' deaths, trypan blue was infused into the pulmonary artery followed by fixative, and the left lung was excised. Histologic sections were prepared for each rat lung, and the percentage of nonviable cells was quantified with light microscopy. Control lungs retrieved immediately after death showed little or no uptake of trypan blue dye. In nonventilated rats, 36%, 52%, and 77% of cells were nonviable in lungs retrieved 2, 4, and 12 hours after death, respectively. These results were similar to 34%, 58%, and 71% nonviability at the same intervals in nitrogen-ventilated cadaver rat lungs. Oxygen-ventilated cadaver rats, however, had significantly fewer nonviable lung cells at each time interval: 13%, 10%, and 26%, respectively (p < 0.01). Thus, postmortem mechanical ventilation with oxygen appears to delay lung death in the rat after circulatory arrest. Nonventilated and nitrogen-ventilated cadaver lungs had a similar severity and progression of ischemic injury.(ABSTRACT TRUNCATED AT 250 WORDS)